In vivo erythroid recovery following paclitaxel injury: correlation between GATA-1, c-MYB, NF-E2, Epo receptor expressions, and apoptosis.
Paclitaxel (Px) is a cancer chemotherapeutic agent that causes bone marrow (BM) cytotoxicity by microtubule stabilization and by modifications in the expression of several genes. Hematopoietic progenitors show severe alterations following Px injury. Erythropoietic recovery should be accompanied by changes in the expression of transcription factors such as c-MYB, GATA-1, NF-E2, Bcl-x(L), and erythropoietin receptor (Epo-R). The aim of this work was to study the in vivo recovery of erythropoiesis and to correlate transcription factors, Bcl-x(L), and Epo-R expressions to apoptosis and changes in proliferation of murine erythroid progenitors following a single dose of Px (29 mg/kg, i.p.). BM total and differential cellularities, apoptosis (TdT-mediated dUTP Nick-End Labeling [TUNEL] assay), clonogenic assays, and immunoblots for transcription factors, Epo-R, and Bcl-x(L) were performed each day for 5 days post-injury. Apoptosis (24 +/- 0.81%, P < 0.01), inhibition of colony growth (burst-forming units-erythroid [BFU-E] and granulocyte-erythroid-macrophage [GEM]), and decrease in BM cellularities (28 +/- 4.2% of control) were maximal at 24 h following Px. The highest apoptosis was concomitant with the lowest BM cellularities. Apoptosis returned to normal values (3.08 +/- 0.61%) by day 3 post-Px. Up-regulation of c-MYB, GATA-1, Epo-R, and Bcl-x(L) expressions were observed between 24 and 48 h following Px. Correlations among c-MYB, GATA-1, Bcl-x(L), and Epo-R were extremely significant. Maximal expression of NF-E2 was observed on day 3 concomitant with the rise (threefold) of early erythroid precursors (BFU-E). Thus, cells that survive injury seem to be stimulated to produce early (24-48 h) erythroid-related and antiapoptotic proteins. Therefore, the results suggest an in vivo interplay between specific transcription factors and Bcl-x(L) during progenitor cell survival and proliferation; mechanisms triggered to restore size and composition of the erythroid compartment.